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???????????????
Interdependence between Stock Returns:
Application of Continuous Wavelet
Transform
??????? ?
This paper empirically analyze the interdependence of stock returns
between the United States and the United Kingdom. Continuous wavelet
transform is employed to analyze the coherence between the stock returns
of two countries. Each stock return shows strong spectrum power in
low frequency regions, whereas two returns show strong coherence in
low frequency regions. This may indicate that the co-movement between
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1. ????
??????????????????????????????????
?????????????1) ????????????Morlet et al.?1982a,
1982b??????????????????????????????????















































x(t) = A sin(2¼ ¢ F ¢ t+ µ) = A sin(!t+ µ) (1)
????A????amplitude??µ??????initial phase??F?????fre-







x(t) = Aei(!t+µ) (2)
????i =
p¡1????????????????????eix = cosx+i sinx?
????

























???????????F (!)?????real part; Re???Re(F (!))???
??imaginary part; Im???Im(F (!))??????
F (!) = Re(F (!)) + Im(F (!)) (7)
?????????????






























Transform: CWT??????????????Discrete Wavelet Transform:
DWT?? 2???????????????? a; b???????????
????? a; b????????????????
?????????? Ã(t)??????????????mother wavelet??































Aguiar-Conraria and Soares?2014, p.348???(10)???????? Ãa;b(t)
???????????????wavelet daughters?????????? x(t)






































Ã(x)dx = 0 (14)
(14)???Ã(x)?????????????????
?????????????????wavelet power spectrum, WPS???
???????????? x(t)??????????????




















Hudgins et al.?1993???????2?????? x(t)? y(t)????
??????????cross wavelet transform????????????
Wxy(a; b) =Wx(a; b)W
¤
y (a; b) (17)
????Wx(a; b)?Wy(a; b)???????x(t)? y(t)?????????
?????
??????????????????cross wavelet power: XWP???
?????????






????wavelet coherence?Rxy?????5) ????Torrence and Compo
?1998?? Aguiar-Conraria et al.?2008???????????????
Rxy =
jS(Wxy(a; b))j
[S(jWx(a; b)j2)S(jWy(a; b)j2)]1=2 (19)
????(19)?????????????????????????????
???squared wavelet coherence?R2xy???????????????






S(jWx(a; b)j2)S(jWy(a; b)j2) (20)
????S ?????????????????????????Grinsted et
al.?2004??? Cazelles et al.?2007???????R2xy ??0? 1?????












; 'xy 2 [¡¼; ¼] (21)
????????????????????????????? 0????
???Áxy = 0?2??????????????????????????
??? in phase??????????? ¼???? ¡¼??????? X?
?? Y ?????? 180 ???????????????????? out







??2??? in phase ????????????? X???







??2??? in phase ???????????? Y??
6) ?????? y = arctan(x) ??????????????
???????????arctan?????
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?????? 71 ?? 2 ?






??2??? out of phase????????? Y??? X






??2??? out of phase????????? X??? Y
????????X leads Y??????in phase?????????????
out of phase?????????????? 1??????????????
??????















In phase In phase Out of phase Out of phase
????? ????? ????? ?????
X leads Y Y leads X Y leads X X leads Y
3. ?????????
??????????????????????????????????




















Jarque-Bera ???* 7371.9430 13245.4700
?????? 3913 3913
????* Jarque-Bera (JB) ???????????????????? 1%?????
????????????????????????????
? 3 ??????Pearson correlations?
???? ????
???? 1.0000
???? 0.5449 (0.000) 1.0000
???????H0 : jtj = 0 ???? t ?????????????
? 2a ???????UK?
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? 7 ?????????????????????UK vs USA?
? 8 ????























































7) ?????????? interdependence ?? contagion ?????????Bodart and
Candelon?2009??Orlov?2009?????
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